Urokinase plasminogen activator (uPA) stimulates cholesterol biosynthesis in macrophages through activation of SREBP-1 in a PI3-kinase and MEK-dependent manner.
Urokinase plasminogen activator (uPA) is expressed in human atherosclerotic lesions, predominantly in macrophages, and contributes to atherosclerosis progression. Since atherogenesis is characterized by the formation of cholesterol-loaded macrophage foam cells, we questioned whether uPA atherogenicity may involve macrophage cholesterol accumulation, and by what mechanisms. uPA increased cellular cholesterol content by 44% (mainly unesterified cholesterol) in THP-1 macrophages, and this effect was inhibited by statins. This effect was associated with 172% elevated cholesterol biosynthesis, which required the binding of uPA to its receptor. An upregulation of HMGCoA reductase (HMGCR) expression (protein and mRNA) was noted. Since HMGCR expression is controlled by sterol regulatory element-binding proteins (SREBPs), we next analyzed this issue. Indeed, treatment of macrophages with uPA increased SREBP-1 processing, and mature SEREBP-1 content (by 5.7-fold) in the nucleus. These latter effects were mediated by uPA-induced activation of the mitogen-activated protein kinase/extracellular signal-regulated kinase (MEK). Finally, uPA was found to activate MAP-kinase through PI3 kinase (PI3K), as PI3K inhibition abrogated both uPA-induced ERK phosphorylation and cholesterol biosynthesis. In conclusion, uPA-induced macrophage cholesterol accumulation is a novel pathway by which uPA may contribute to accelerated atherosclerosis development. These findings provide new insight into the atherogenicity of uPA and may suggest new novel therapeutic means.